1. The sample size is small for multiple comparisons, although authors adopted statistical corrections and matched several clinical variables. 2. The subjects selection criteria were unclear. For example, how did authors exclude the presence of COPD and OSA? Authors seemed to perform the pulmonary function test in the control group, but did not describe in detail. OSA cannot be completely excluded by history or physical exam. OSA is common in the general population and more common and worse in the subjects with COPD. Besides, depression related to chronic illness, etc might result in the brain change. In this context, it is difficult to assume that the structrual and functional changes were solely related to COPD. 3. As for the statistical analysis, authors provided the details for the image analysis, but did not for the correlation analysis with disease severity or neurocognitive function. And the covariates for neurocog analysis were not adequate. They did not consider major variables such as gender and education. RESULTS & CONCLUSIONS 4. It is better to provide the results of pulmonary and neurocognitive function test results in both groups, at least in the table. 5. I wonder if there was the change in gray matter or FA in the control group compared with the COPD 6. It is unclear how authors measured the absolute concentraion of gray matter in the specificed brain regions for the correlation analysis (Table 4) . 7.The interpretation of the results were just enumerative and hypothetical. Furthermore, it is confusing the way that authors explained the possible background for the structural and functional change. Was it the top-down (brain-to-COPD) or reverse (COPD-tobrain) or both? 8.
As the authors aimed to analyze the correlation between the specific anatomic region and cognitive function, it would be better to add the control group in the analysis and improve the statiscical analysis. Gender and education should be included. The patients and controls were carefully selected. They are all with no diseases such as coronary artery disease, diabetes, etc. We have added these comments in the text.
REVIEWER
2. The introduction and discussion go too far down speculative pathways. The authors find a large number of regional differences between cases and controls, as expected for a disease that can have global effects on the brain, and they then over interpret the specificity of regional changes for unique symptoms of COPD (e.g. dyspnea) or associated disorders (e.g depression, which should have been measured in these patients). Their attribution of ADL deficits to cerebral effects of COPD reflects similar truncation of the known effects of severe respiratory insufficiency on other body tissues. Response:
We have deleted the discussion about depression (Paragraph "Morphological impairments contribute to the depression"), and we added the discussion about ADL deficits. In the paragraph in the Discussion "Morphological impairments play a role in respiratory and cardiovascular responses to dyspnea and hypoxia", we tried to explain COPD symptoms, such as enhanced breathing movements (high respiratory rate and high heart rate) and cognitive deficits, using our findings in brain. According to your suggestion, we have simplified this section. OSA is common in the general population and more common and worse in the subjects with COPD. Besides, depression related to chronic illness, etc might result in the brain change. In this context, it is difficult to assume that the structrual and functional changes were solely related to COPD. Response:
We assessed factors asso¬ciated with OSA, namely daytime sleepiness with the Epworth Sleepiness Scale (ESS) and sleep quality with the Pittsburg Sleep Quality Index (PSQI). These self-administered question¬naires were completed by subjects.
3. As for the statistical analysis, authors provided the details for the image analysis, but did not for the correlation analysis with disease severity or neurocognitive function. And the covariates for neurocog analysis were not adequate. They did not consider major variables such as gender and education. Response:
(1) We provided the details about the correlation analysis of image values with disease severity or cognitive function in the paragraph "VBM analysis of 3D T1 images" in METHODS section.
(2) We have reanalyzed the correlations of image values with disease severity, controlling for disease duration, Po2, FEV1/FVC, age, education, and gender.
4. It is better to provide the results of pulmonary and neurocognitive function test results in both groups, at least in the table.
Response: We have added a Table 2 in the text.
5. I wonder if there was the change in gray matter or FA in the control group compared with the COPD Response:
We did not find any increased GM density or increased FA in the control group compared with the COPD.
6. It is unclear how authors measured the absolute concentraion of gray matter in the specificed brain regions for the correlation analysis (Table 4) . Response:
We have provided the details about the measure of the absolute concentraion in the paragraph "VBM analysis of 3D T1 images" in METHODS section.
7. The interpretation of the results were just enumerative and hypothetical. Furthermore, it is confusing the way that authors explained the possible background for the structural and functional change. Was it the top-down (brain-to-COPD) or reverse (COPD-to-brain) or both? Response:
In the third paragraph in Discussion, we tried to explain the mechanism for the brain structural change (COPD-to-brain) . Then during the next three sections we try to explain the contribution of our findings in brain to COPD symptoms that found in our study, including respiratory and cardiovascular symptoms, such as enhanced breathing movements (high respiratory rate and high heart rate) and cognitive deficits (brain-to-COPD).
8.
As the authors aimed to analyze the correlation between the specific anatomic region and cognitive function, it would be better to add the control group in the analysis and improve the statiscical analysis. Gender and education should be included. Response:
We have added the control group in the analysis of correlation between regional concentration and cognitive function (Table 5 ).
Responses to Prof. Emmanuel Stamatakis
Written English, although of a reasonable standard, needs improvement, otherwise the manuscript is difficult to understand in places. Response:
We have carefully corrected the error sentences and a lot of sentences were revised.
Methods are not very well described. Techniques such as TBSS need more detailed description so that they can be fully understood by readers. Response:
We have described the techniques more detailed.
Also, the physiological and psychological tests used need a more detailed description as to what it is they actually measure and some references to how they originated. Readers should have enough information to replicate this experiment if they so wish. What kind of statistical tests did the authors use to test for differences in these measures? Response:
We have described the physiological and psychological tests more detailed than previous version. We have added two references related to psychological tests. All data were analyzed using SPSS 19.0 (Chicago, IL, USA). Independent t test measures betweengroup differences. Statistical significance was set at p < 0.05.
Correlations between MRI measurements and disease severity: are these whole brain or ROI analyses? If ROI, how were the ROI data extracted? Were these analyses carried out only on grey matter data or on FA data too? Response:
We have provided the details about the measure of the absolute concentraion in the paragraph "VBM analysis of 3D T1 images" in METHODS section. We analyzed the correlation between regional FA and disease severity, but the statistic was not significant.
The result is presented in a sparse manner without much detail. This should be remedied. More detailed description will make the results credible. Response:
We used a table (Table 2) to report the results of physiological and cognitive tests.
What do the colour bars in the figures represent? Response:
The colour bars show t values corresponding to colours in the figure. We have indicated it in the figure legend.
